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1.1. Solution-phase parallel synthesis of c-secretase
inhibitors
Alzheimer’s disease (AD) is responsible for up to 70% of all
dementia cases and is the third most common cause of
death in the US. The extracellular deposition of large quan-
tities of b-amyloid peptide in plaques is a common patho-
logical sign of AD, and has been implicated as central to
the pathogenesis of the disease. As b-amyloid peptide is
generated by proteolysis of larger peptides by the sequen-
tial action of b- and c-secretases, these enzymes have been
















3Carbamates such as 1 have been recently identiﬁed as
inhibitors of c-secretase and also to reduce the productiondoi:10.1016/j.comche.2008.04.001
E-mail: nterrett@ensemblediscovery.comof amyloid peptides in AD animal models. A new solution-
phase parallel approach to the synthesis of analogues of 1
has been recently reported and used to prepare a library of
potential inhibitors in a 6  24 compound format.1
In the preparation of the carbamate compounds, 4-nitro-
phenylchlorocarbamate was used as a phosgene equivalent,
with the 4-nitrophenol by-product being scavenged with
commercial basic resins. Alcohols (2) were converted to
their corresponding 4-nitrophenylcarbonates by reaction
with the phosgene equivalent and the products (3) could
be stored for weeks at room temperature before smoothly
undergoing reaction with amines. The 4-nitrophenol by-
product and excess amines could be removed by the simul-
taneous application of both basic and acidic resins before
isolation of ﬁnal compounds. Assessing the quality of
products (1) by LCMS indicated that 133 of the 144 library











4In vitro screening of the products against a membrane
preparation of c-secretase indicated potencies in the micro-
molar to nanomolar range with compound 4 demonstrat-
ing an IC50 value of 4.9 nM.1.2. Substrate speciﬁcity of Brk protein tyrosine kinase
The development of eﬃcient combinatorial methods for
peptide library synthesis has been essential in the discovery
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ity. The one-bead one-compound (OBOC) method that
generates peptide libraries using a split and mix approach
has been highly successful in this regard but has sometimes
presented problems in peptide sequence analysis using
Edman degradation. An alternative approach to peptide
sequence analysis has been to use a ladder peptide synthesis
approach. In this methodology, a small proportion of the
peptide is N-terminally capped after each round of synthe-
sis on the bead. At the end of the synthesis the peptide
sequence on any one speciﬁc bead can be determined by
photocleavage and mass spectroscopic analysis of the
capped and truncated peptides.
A core-shell type (HiCore) resin in which the structure is
segregated into two regions has been used as the polymer
support for the synthesis of a ladder OBOC peptide library
and used to determine the preferred substrate sequence of
Brk protein tyrosine kinase (PTK).2 HiCore resin presents
a functionalised diamino PEG surface on top of a rigid
core material. As the peptides are located predominantly
on the surface, this facilitates photochemical cleavage of
library products.
A library of 105,000 peptides of the sequence Ala-X4-X3-
Tyr-X2-X1-Ala were synthesised linked to the resin through
a b-ala-e-aminocaproic acid-b-ala-e-aminocaproic acid
(BEBE) spacer and photolabile linker. The inclusion of
10% acetic acid in each coupling step of the split and mix
synthesis ensured that capped peptides were also generated
for subsequent ladder analysis. For the screening step, the
beads were incubated with Brk PTK in the presence of
ATP. Subsequently, the beads were incubated with an anti-
phosphotyrosine antibody linked to an alkaline phospha-
tase leading to a colour change of the bead. Hand
picking the coloured beads, photoelution of peptides and
sequencing by MALDI-TOF mass spectrometry indicated
preferred peptide substrate sequences.
It was found that the preferred sequences contain nega-
tively charged amino acids (Asp and Glu) in high abun-
dance at the X1 and X2 positions, and a preference for
Leu/Ile, Gln and Glu at the X3 position.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
A novel solid-phase synthesis of tetrasubstituted 2-imino-
1,3-thiazolines using a functionalising cleavage strategy
has been described. The synthetic route utilised the ambi-
dent reactivity of a dithiocarbamate functionality to syn-
thesise the key resin-bound electrophilic thiazolium
intermediate. The desired products were eﬃciently
obtained in high purity by the reaction of various amines
with the thiazolium salt.3
Biphenyltetrazoles are recognised privileged structures, and
among them, the therapeutically important class of sartans
displays antagonistic activity on AT1 receptors. A method
has been developed for anchoring tetrazole derivatives viathe heterocycle on a hydroxylated resin using zinc triﬂate.
New Suzuki–Miyaura cross-coupling conditions were
developed for the quantitative formation of the phenyl–
phenyl bond. The ﬁrst solid phase synthesis of irbesartan,
a marketed AT1 antagonist has been described.4
A new class of C8-linked pyrrolo[2,1-c][1,4]benzodiaze-
pine–chalcone conjugates has been prepared by employing
a solid-phase synthetic protocol. In this strategy an intra-
molecular aza-Wittig reductive cyclisation approach was
used, and some of the molecules showed enhanced DNA-
binding aﬃnity and promising anticancer activity on a
large number of human cancer cell lines.5
Since the advent of the solid-phase method for peptide syn-
thesis, the esteriﬁcation of protected amino acid derivatives
onto hydroxyl-functionalised resins has been problematic
on many levels. Most methods for this reaction are
attended by unacceptable levels of racemisation and/or
dipeptide formation, or require the use of expensive
reagents with diﬃcult handling properties. A straightfor-
ward, generally-applicable method for the esteriﬁcation of
hydroxyl-functionalised resins, in high yield and with com-
plete stereochemical integrity has been reported.6
A diastereoselective and divergent method for synthesis of
a highly functionalised (Z)-ﬂuoroalkene dipeptide isostere
has been developed. The key feature of this synthetic meth-
od is an eﬃcient one-pot reaction involving reduction/
asymmetric alkylation via transmetalation, which produces
trans-amide type (Z)-ﬂuoroalkenes ﬂanking two stereo-
genic centers in high yields, with excellent (Z)-selectivity
and diastereoselectivity. A practical Fmoc-based solid-
phase synthesis of a speciﬁc CXCR4 antagonistic pseudo-
peptide containing (Z)-ﬂuoroalkene isostere has also been
described.7
2.2. Solution-phase synthesis
No papers this month.
2.3. Scaﬀolds for combinatorial libraries
No papers this month.
2.4. Solid-phase supported reagents
A polymer-supported gadolinium triﬂate (CMPS-IM-Gd)
catalyst has been prepared from chloromethyl polystyrene
(CMPS) resin using a simple and convenient procedure.
This polymeric catalyst was used as an eﬃcient Lewis acid
catalyst for the acetylation of various alcohols and phenols
with acetic anhydride, aﬀording high yields under mild
conditions. The reaction was completed in a short period
of time with small amounts of the catalyst which could
be reused over 10 times without any signiﬁcant loss of its
catalytic activity.8
2.5. Novel resins, linkers and techniques
A new SASRIN resin derivative, SASRIN–TOPCAT resin,
has been synthesised by the reaction of SASRIN resin with
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the loading of alcohols and thiols under neutral conditions,
and the release of alcohol from the resin is achieved by
treatment with 1% TFA in CH2Cl2 for 15–60 min. Com-
pared to the other reported resins, SASRIN–TOPCAT
resin is more suitable for the loading of alcohols for
solid-phase organic synthesis.9
2.6. Library applications
Taking advantage of the structural features of natural
products showing anti-trypanosomatid activity, a small
library of 2-phenoxy-1,4-naphthoquinone and 2-phenoxy-
1,4-anthraquinone derivatives has been designed and
synthesised. The library was obtained following a parallel
approach and using readily available synthons. All the
derivatives showed inhibitory activity toward either
Trypanosoma or Leishmania species.10
A focused library of C2-substituted-1,4,7,10-tetraaza-
cyclododecanes have been synthesised and the compounds
were tested for their ability to kill trypanosome and malar-
ia parasites. Several compounds showed signiﬁcant in vitro
activity and were selectively active against the parasites
over human embryonic kidney cells used as a counter
screen.11
A large series of piperazin-, piperidin- and tetrahydroiso-
quinolinamides of 4-(1,3-dialkyl-9-deazaxanthin-8-yl)phen-
oxyacetic acid have been prepared through conventional
or multiple parallel syntheses and evaluated for their bind-
ing aﬃnity at the recombinant human adenosine receptors.
Several ligands endowed with high binding aﬃnity at hA2B
receptors, excellent selectivity over hA2A and hA3 and a sig-
niﬁcant, but lower, selectivity over hA1 were identiﬁed.
12
The synthesis and DF508-CFTR corrector activity of a
148-member methylbithiazole-based library have been
reported. Synthetic routes were devised and optimised to
generate methylbithiazole analogues in four steps. Struc-
ture–activity data established that the bithiazole substruc-
ture plays a critical function; eight novel methylbithiazole
correctors were identiﬁed with low micromolar potencies.13
A 2-arylbenzoxazole has been identiﬁed as a hit from a
ﬂuorescence-based high-throughput screen for CETP
inhibitors. Synthesis and SAR investigation employing
array synthesis of analogues has been described.14
A small library of 2,20-[(a,x-alkanediylbis(oxyphenyl-
ene)]bis-1H-benzimidazoles has been prepared and
screened in vitro against Pneumocystis carinii, Trypano-
soma brucei rhodesiense, and Leishmania donovani. Two
derivatives emerged as promising hits characterised by
IC50 values lower than that determined for pentamidine
against L. donovani.15
In order to expand the structure–activity relationship
(SAR) studies on thiocarbamates (TCs), a recently
discovered class of potent non-nucleoside HIV-1 reverse
transcriptase inhibitor, 38 analogues of the lead O-[2-(2-
pyridyl)ethyl]-N-phenylthiocarbamate have been preparedby parallel solution-phase synthesis. The majority of the
new TCs proved to prevent the wild-type HIV-1 multiplica-
tion in MT-4 cell culture and the most potent congeners
displayed an EC50 value of 100 nM.
16
To acquire further insight into the structure–activity rela-
tionship (SAR) of the thiocarbamates (TCs) described in
the preceding paper, 57 analogues of the lead compound
O-(2-phenylethyl)-N-phenylthiocarbamate have been pre-
pared by parallel solution-phase synthesis. Most of the
new TCs inhibited wild-type HIV-1 at micro- and nano-
molar concentrations in MT-4 cell-based assays.17References
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